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ABSTRACT 
An analysis of growth of scad and mackerels on Sofala Bank, Mozambique, was performed using 
data collected from commercial vessels during the year 1986-87, using the Compleat ELEFAN 
software package. Updated estimates of growth parameters of Decapterus russelli, D. macro soma 
(Carangidae), andRastrelliger kanagurta (Scombridae) were obtained which take seasonal growth 
oscillations into account. Preliminary growth parameter estimates are also presented for Selar 
crumenophthalmus (Carangidae) and Saurida undosquamis (Synodontidae). 
RESUMO 
Apresenta-se uma analise do crescimento de carapau e cavalado Banco de Sofala, M09ambique, feita 
com base nos dados colhidos da frota comercial durante o perf~.~do 1986-87; em todas as analises, foi 
utilizado o pacote de programas "ELEFAN". Foram obtidos novos parametros de crescimento das 
especies Decapterus russelli, D. macrosoma (Carangidae) e Rastrelliger kanagurta (Scombridae ), 
tendo em conta as oscila9oes sazonais de crescimento. Tambem se apresentam os parametros de 
crescimento para Selar crumenophthalmus (Carangidae) e Saurida undosquamis (Synodontidae). 
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INTRODUCTION 
The fishery for scad and mackerel is one of the most important bottom trawl fisheries in Mozambique. 
Total landings from that fishery amounted to 10,000 tonnes in 1987. Of this, nearly 70% consisted 
of small pelagic fish and 30% of demersal fish. Several species of scad (Carangidae) and mackerel 
(Scombridae) are caught but the most important ones are the Indian and layang scads, Decapterus 
russelli and D. macrosoma, respectively, as well as the bigeye scad, Se/ar crumenophthalmus and 
the Indian mackerel, Rastrelliger kanagurta. 
Several acoustic and bottom trawl surveys have been conducted since 1976 (Budnitchenko, 1979; 
Saetre & Paula e Silva, 1979; Brinca et al., 1981; Gislason & Sousa, 1989a; Sousa, 1989) and the 
areas of distribution and biomass of the most abundant fish species were determined. These studies 
suggest that the stock size of scad and mackerel is in the order of 100,000 t, of which 40,000 tare 
found in Sofala Bank and the rest along the rest of the Mozambique coast. 
As a result of these surveys, a new bottom trawl 
fishery appeared in Mozambique in 1977. Two 
stem trawlers operating as licensed vessels started 
fishing, mainly at Sofala Bank and Boa Paz (Fig. 
1 ). Other vessels were later licensed for the same 
(/) 
grounds. They operated until1980, when a joint o 
Ql 
"'0 
venture was initiated between Mozambique and :::1 
01 
c: 
the USSR. From this time on, the fishery operated .3 
mainly . on the fishing grounds where big 
concentrations of scad and mackerel occur, with 
the number of vessels in operation gradually 
increasing from 4 to 9 stern trawlers. 
Studies on the reproduction, age, growth and 
mortality of some species exploited by this fishery 
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Fig. 1. Distribution area and main fishing grounds of 
were reported by Gj$saeter & Sousa (1983), scad and mackerel stocks off Mozambique. 
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Borges et al. (1984), Sousa & Gislason (1985) and Sousa & Gj<j>saeter (1987a, 1987b). The species 
exploited by this fishery have also been studied in other regions of the tropical Indo-Pacific. Some 
references may be found in SCSP (1978), Ingles & Pauly (1984) and Dwiponggo et al. (1986). The 
present paper presents new estimates of growth parameters of the above-mentioned species which 
take seasonal variations of growth into account, and compares these with parameter estimates in the 
above-cited contributions. 
MATERIALS AND METHODS 
The length-frequency data used in the present analysis were collected from commercial vessels of 
the Mozambique-USSR joint venture MOSOPESCA, based on a system of collecting samples from 
the total catch landed at Maputo fishing harbor, initiated in 1984. A total of20 boxes ( of36 kg each) 
of frozen fish was taken proportionally to the total catch of each two commercial categories 
(second and third grade). Each box contained 3 blocks of fish of 12 kg and one block of each box 
was analyzed for species composition. From each block, about 20 individuals of the following 
speciesweremeasuredtothenearest0.5cmbelow:D.russelli,D.macrosoma,S.crumenophthalmus, 
R. kanagurta and Upeneus vittatus (Mullidae). For S. undosquamis (Synodontidae), the individuals 
were measured to the nearest 1 em below. 
Data on the Fishery as a Whole 
The fleet 
The fleet of MOSOPESCA consists of 9 vessels. The gross average tonnage of these vessels 
vary from 635 to 723 t and their overall length is 54.8 m. The first five vessels of the company have 
engines of 1,000 hp and the new ones of 1,160 hp. They all have an autonomy of35 days and freezing 
capacity of approximately 200 t. 
Landings 
The total annual catches landed since the beginning of the fishery are presented in Table 1. Higher 
catches were recorded at Sofala Bank where the main fishing activity is concentrated. The area of 
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Table 1. Total catch (in tonnes), total number of fishing hours (converted to SRTM fishing hours) 
and catch per effort of the trawl fishery for scad and mackerel at Sofala Bank and Boa Paz, 
Mozambique, 1977 to 1987. 
Year SofalaBank Boa Paz 
nominal nominal 
Catch (t) effort t·hour-1 Catch (t) effort t·hour-1 
1977 851 1835 0.46 1950 2991 0.65 
1978 13478 25022 0.54 3431 7933 0.43 
1979 8897 22686 0.39 29 134 0.22 
1980 3907 4687 0.84 1342 1321 1.02 
1981 4973 6308 0.79 1893 2470 0.77 
1982 2673 3301 0.81 3226 4862 0.66 
1983 5907 6501 0.91 1259 2033 0.62 
1984 3546 4184 0.85 2143 2881 0.74 
1985 4295 7128 0.60 3039 5301 0.57 
1986 9331 12192 0.77 812 829 0.989 
1987 9572 13132 0.73 2232 3057 0.73 
Boa Paz is appropriate for commercial fishery only in some months of the year (April-May and 
October-November, mainly). Usually the vessels, on their way from Maputo to Sofala Bank, fished 
a few days at Boa Paz and do the same on their way back to Maputo fishing harbor. The fishery took 
place during the day, the time at which scad and mackerel concentrate close to the bottom. 
Total catch data were obtained from log books filled in by the captains of the vessels and from reports 
of the company. When more than five licensed vessels were operating, the annual catch reached the 
level of about 17,000 t. The annual catch ofMOSOPESCA, initially about 5,000 t, increased to near 
10,000 in recent years (Table 1). 
Total effort and catch per unit of effort 
Total effort in fishing hours was estimated from the logbooks for each area and divided into the catch 
to give the average catch per fishing hour (Table 1). 
As the old vessels of the company had engines with lower horsepower than the new ones, a correction 
of the fishing effort for each vessel was performed through a regression through the origin to convert 
nominal effort into fishing effort of the standard vessel. Overall standardized fishing effort was then 
obtained for each month by multiplying the factors of each vessel and adding them by month 
(Table 2). 
Table 2. Relative fishing power of individual vessels, January-December 1986a and January-
December 1987b. 
Vessel no. 
1 
2 
3 
4 
5 
6 
7 
January-December 1986 
Power factorC 
0.724503 
0.705104 
0.785035 
0.885520 
0.916991 
0.973304 
1.257576 
n 
8 
12 
6 
2 
10 
11 
1 
January-December 1987 
Power factor 
0.850326 
0.794888 
0.989932 
0.939649 
1.015645 
0.897091 
aAnnual fishing effort in 1986 was 10,430 standardized fishing hours. 
b Annual fishing effort in 1987 was 12, 229 standardized fishing hours. 
n 
7 
9 
7 
9 
9 
10 
Cfactor * nominal fishing effort (hours trawled per month) = effective standardized effort. 
Species composition of the catch 
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The data collected from the length-frequency samples were raised into the monthly total catch and 
divided by the standardized monthly fishing effort to give the catch-at-length per effort of the most 
important fish species in the catch. The average percentage species composition of the catch was also 
estimated (Table 3 ). 
Surveys 
During the period 1986-87, two bottom trawl surveys were conducted with the USSR research vessel, 
the "S. RYBAK". A stratified random sampling scheme was used to cover the areas of distribution 
of scad and mackerel stocks at Sofala Bank. 
The area between 17°15'S and 21 °20'S was divided into 3 strata in the depth range from 20 to 200 
m. Biomasses for all three strata were estimated by the "swept area" method assuming a catchability 
coefficient equal to unity. The estimated biomasses were: D. russelli = 4.4 * 103 t (1986) and 4.20 
* 103 t (1987); D. macrosoma = 0.89 * 103 t (1986) and 0.61 * 103 t (1987) andR. kanagurta= 1.18 
* 103 t (1986) and 0.94 * 103 t (1987). Detailed accounts of these surveys are still pending. 
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Table 3. Average species composition of MOSOPESCA trawl catches at Sofala Bank an Boa Paz, 1986 and 
1987a. 
1986 1987 
Species (groups) Catch (t) CPUE % Catch(t) CPUE % 
D. russelli 3583.852 344 38.4 3379.882 276 35.3 
D.macrosoma 1653.999 159 17.7 1230.005 101 12.9 
S. crumenophtha.lmus 151.572 15 1.6 219.949 18 2.3 
R. kanagu.rta 862.113 83 9.2 771.387 63 8.1 
C. malabaricus 191.496 18 2.1 220.972 18 2.3 
D. acuta 99.458 10 1.1 398.874 33 4.2 
Sardinella 80.042 8 0.9 34.811 3 0.4 
A. indica 49.753 5 0.5 87.400 7 0.9 
Sphyraena spp. 258.720 25 2.8 180.467 15 1.9 
Other pelagics 208.190 20 2.2 333.907 27 3.5 
Subtotal PELAGICS 7139.221 684 76.5 6858.509 561 71.7 
U. vittatus 484.380 46 5.2 293.908 24 3.1 
U. bensasi 249.554 24 2.7 469.695 38 4.9 
N. delagoae 406.536 39 4.4 436.314 36 4.6 
P. natalensis 45.337 4 0.5 14.955 1 0.2 
S. undosquamis 544.273 52 5.8 787.601 64 8.2 
P. olivaceum 28.129 3 0.3 12.858 1 0.1 
Other demersals 393.883 38 4.2 590.285 48 6.2 
Subtotal DEMERSALS 2152.067 206 23.1 2605.190 213 27.2 
1st grade fish 26.417 3 0.3 45.124 4 0.5 
TOTAL 9331.131 895 100.0 9571.581 783 100.0 
~~Groups such as sharks, crustaceans and molluscs, not included in this table, representless than 3% of total catch. 
Growth Parameter Estimation 
Length measurements of D. russelli, D. macrosoma, S. crumenophthalmus, R. kanagurta and S. 
wulosquamis of the samples collected in 1986 and 1987 were converted into catch in numbers per 
standardized fishing hour, used for the growth parameter estimates presented here. 
Subsequent to their creation, the original data file of each species was altered using the ELEF AN 0 
routine for "adjusting class interval". The new data file used contains length-frequency data 
regrouped into 0.75-cm length class for D. russelli and D. macrosoma. For R. kanagurta and S. 
crumenophthalmus, the length-frequency data were regrouped into 1-cm length class and for S. 
undosquamis into 2-cm length class. 
85 
The ELEF AN I was then used to estimate the parameters L
00
, K, C and WP of the von Bertalanffy 
equation, as modified by Pauly (1984) to express seasonal growth in length of fish, i.e., 
L = L (1 _ e _ (K(t-t0 ) + CK/2n: sin (2n: (t-t5)))) t 00 
where t
5 
= 0.5 + WP, and where C and WP express the amplitude and the timing, respectively, of 
the seasonal oscillations (see Pauly, this vol.). The routines of ELEF AN I for "response surface 
analysis" and "automatic search for optimum" were used to identify the best combination of growth 
parameters for all species considered here. 
Pauly & Munro (1984) and Moreau et al. (1986) have shown that the parameters L= and K of the 
VBGF can be compared directly through the use of~· defined by 
<I>' = log10 K + 2log10 L= 
The estimates of<!>' for a given species should correspond to a normal distribution, and present 
estimates of<!>' for each of the mentioned species should fall within the range of previous estimates. 
RESULTS AND DISCUSSION 
Growth of D. russelli 
Table 4 presents the length composition data used for this analysis, whose results are shown in Fig. 
2. The value of K obtained using ELEF AN I is higher than previous estimates in which seasonal 
growth oscillations were not taken into account. However, the value of <1>' falls well within the range 
of previous estimates (Table 5). 
Note that the growth curve is here largely unaffected by the stationarity of the main mode, which is 
caused by size-specific recruitment into and derecruitment from the fishing stock (Sousa, 1988). The 
bulk of the recruitment to the fishery appears to occur during the first half of the year, which confirms 
previous observations (Gislason & Sousa, 1989b). 
Growth of D. macrosoma 
Table 6 presents the length composition data used to estimate the growth curve in Fig. 3. This curve 
had a high value of K compared with the previous estimate in Sousa & Gj<j>saeter (1987a). The 
computed value of<!>', falls, however, well within the range of other available values (Table 7). 
Table 4. Length-frequency data of D. russel/i trawled at Sofala Bank and Boa Paz, Mozambique (1986/1987). 
Clus(c:m) 
8.0 
8.5 
9.0 
9.S 
10.0 
IO.S 
11.0 
ll.S 
12.0 
12.5 
13.0 
13.5 
14.0 
14.5 
15.0 
15.5 
16.0 
16.5 
17.0 
17.5 
18.0 
18.5 
19.0 
19.5 
20.0 
20.S 
21.0 
:n.s 
22.0 
22.5 
23.0 
23.5 
TOTAL 
CATCH 
FISH.HR. 
JAN 
86/87 
63 I o 
16 I o 
122 I 9 
129 I o 
1011 I 37 
1214 I 22 
1327 I 115 
859 I 169 
732 I 561 
453 I 858 
496 I 948 
859 I 810 
592 I 639 
430 I 376 
2801 259 
58 I 89 
55 I 18 
14 I 4 
1 I o 
FEll 
86{87 
o I 37 
11 I 187 
59 I 594 
206 I 791 
418 I 1132 
647 I 511 
551 I 745 
753 I 429 
1414 I 446 
900 I 180 
802 I 163 
425 I 58 
618 I 16 
327 I o 
237 I 4 
119 I o 
78 I o 
39 I 0 
33 I o 
17 I 0 
11 I 0 
~I o 
8710 I 4916 7670 I 5359 
292 I 260 263 I 225 
1170 I 1340 809 I 1263 
MAR 
86/87 
o I 
41 I 6 
89 I 59 
704 I 135 
2268 I 241 
1595 I 238 
1912 I 201 
737 I 224 
1315 I 365 
608 I 330 
362 I 620 
114 I 311 
58 I 219 
11 I 121 
11 I 10 
2 I 29 
I I 0 
1 I s 
1 I 
983Z I 3305 
281 I 203 
899 I 1049 
APR 
86/87 
o I 6 
o I 14 
2 I 13 
0 I 12 
2 I 32 
8 I 106 
9 I 277 
107 I 598 
378 I 1474 
553 I 1169 
970 I 1441 
456 I 169 
678 I 951 
208 I 489 
224 I 541 
116 I 286 
78 I 156 
37 I 101 
44 I 52 
91 11 
7 I o 
2 I 4 
o I 7 
MAY 
86/87 
o I 4 
11 I 13 
23 I 11 
84 I 12 
o I 24 
16 I 68 
54 I 171 
147 I 442 
140 I 974 
337 I 1911 
489 I 1638 
1089 I 2399 
1099 I 1521 
2616 I 1309 
1169 I 666 
1939 I 532 
602 I 350 
334 I 191 
95 I 60 
133 I 58 
22 I 15 
o I 5 
o I 4 
0 I 4 
3889 I 8515 10398 I 12393 
90 I 263 333 I 424 
649 I 922 844 I 1049 
JUN 
86/87 
7 I 0 
7 I o 
4 I o 
11 I o 
7 I o 
15 I 10 
24 I 12 
35 I 139 
82 I 381 
95 I 803 
95 I 1822 
67 I 1384 
287 I 2943 
289 I 1914 
960 I 1815 
573 I 663 
1029 I 904 
573 I 211 
767 I 210 
397 I 67 
1161 27 
318 I o 
431 I o 
198 I o 
204 I o 
41 I o 
36 I o 
18 I o 
18 I o 
14 I o 
5 I o 
7324 I 13432 
224 I 443 
6031 982 
1UL 
86/81 
8 I 0 
8 I o 
4 I o 
11 I o 
8 I o 
151 4 
IS I 0 
19 I 32 
368 I 65 
511 I 206 
960 I 475 
415 I 996 
1041 I 1258 
619 I 1425 
2309 I 850 
733 I SS8 
1194 I 304 
325 I 263 
2601 96 
S8 I 53 
21 I 14 
91 11 
7 I o 
o I 11 
AUG 
86/87 
o I 4 
69 I 49 
196 I 44 
325 I liS 
563 I 181 
687 I 618 
1804 1 1161 
2158 1 1738 
3684 I 1177 
1217 I 865 
1125 I 331 
217 I 202 
143 I 69 
77 I 69 
32 I 19 
3 I 34 
o I 12 
0 I IS 
o I 9 
0 I 12 
o I 6 
SEP 
86/87 
2 I o 
27 I 30 
90 I 72 
179 I 115 
293 I 654 
941 I 925 
1514 I 1166 
2685 I 2004 
2675 I 2039 
1248 I 1101 
994 I 819 
678 I 441 
177 I 230 
201 I 17 
35 I 13 
47 I 
37 I o 
5 I 0 
9103 I 6618 12300 I 6129 11827 I 10301 
326 I 281 495 I 253 431 I 431 
973 I 1195 1011 I 1028 921 I 1111 
ocr 
86{87 
6 I o 
o I 21 
IS I 18 
65 I 176 
123 I 400 
234 I 898 
287 I 1669 
1227 1 2132 
1204 I 1934 
1421 1 1026 
990 I 590 
907 I 209 
311 I 53 
237 I 33 
22 I 3 
53 I 
6 I o 
13 I o 
NOV 
86/87 
57 I o 
101 I o 
230 I 42 
340 I 103 
1107 I 474 
1752 I 2061 
2106 I 2361 
1894 I 2301 
1406 I 1025 
536 I 469 
419 I 129 
190 I 4 
99 I 2 
55 I o 
33 I o 
17 I o 
7 I o 
3 I o 
3 I o 
7122 I 9165 10353 I 8989 
299 I 428 379 I 124 
1030 I 1211 952 I 337 
DllC 
86{87 
o I 90 
o I 36 
96 I 90 
439 I 36 
639 I 108 
1064 I 108 
1104 I 448 
984 I 359 
.1249 1 1058 
·m 1 610 
422 I 395 
381 I 90 
279 I 108 
100 I 90 
141 I o 
30 I o 
so I o 
201 0 
10 I o 
10 I o 
1795 I 3622 
173 I 46 
569 I 318 
(1J 
o: 
20 
e,5 
u 
.c 
- 10 0 
c 
• J 5 
J FMAMJ JASON OJFMAMJJ AS ON D 
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Fig. 2. Restructured length-frequency data of Decapterus russelli at Sofala Bank, Mozambique, with 
superimposed growth curve as estimated by ELEF AN I. 
Table 5. Estimates of growth parameters (Leo and K) and of ell' for Decapterus russelli. 
Area Leo K cjl'a Source 
(em) (year-1) 
Java Sea, Indonesia 26.6 0.95 2.826 Dwiponggo et al. (1986) 
Jakarta Bay, Indonesia 27.0 1.15 2.923 Dwiponggo et al. (1986) 
Jakarta Bay, Indonesia 27.0 1.18 2.935 Dwiponggo et al. (1986) 
Manila Bay, Philippines 1958/59 27.0 0.80 2.766 Ingles & Pauly (1984) 
Manila Bay, Philippines 1959 30.0 0.54 2.687 Ingles & Pauly (1984) 
Palawan, Philippines 1959 26.0 0.73 2.693 Ingles & Pauly (1984) 
Palawan, Philippines 1968 33.0 0.45 2.690 Ingles & Pauly (1984) 
Mozambique 1979 24.8 0.43 2.422 Gjcjlsaeter & Sousa (1983) 
Mozambique 1980 24.4 0.42 2.398 Gjcjlsaeter & Sousa (1983) 
Mozambique 1981 26.0 0.46 2.493 Gjcjlsaeter & Sousa (1983) 
Mozambique 1986 27.8 0.57 2.644 Sousa & Gjcjlsaeter (1987) 
Mozambique 1986/87 27.3b 0.68b 2.705 This study 
acjl' = log1oJC + 2log1QLoo (Pauly & Munro, 1984). 
bwith C = 0.51 and WP = 0.70. 
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Fig. 3. Restructured length-frequency data of Decapterus macrosoma at Sofala Bank, Mozambique, with 
superimposed growth curve as estimated by ELEF AN I. 
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Growth ofR. kanagurta 
Table 8 presents the length composition data used here. The growth parameter estimates obtained 
from these data (Fig. 4) are close to the previous estimates of Sousa and Gislason (1985) and fall well 
within the range of values obtained by other authors (Table 9). 
Growth ofS. crumenophthalmus 
Table 10 presents the length composition data used for this analysis; the best growth curve and 
corresponding parameter estimated using ELEFAN I are shown in Fig. 5. The value of <j)' resulting 
from the present parameter estimates ( <P' = 2.909) is close to values obtained elsewhere in the Indo-
Pacific (Table 11). 
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Fig. 4. Restructured length-frequency data of Rastrelliger kanagurta at Sofa/a Bank, 
Mozambique, with superimposed growth curve as estimated by ELEFAN /. 
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Fig. 5. Restructured length-frequency data of Sela:r crumenophthalmus at Sofa/a Bank, 
Mozambique, with superimposed growth curve as estimated by ELEFAN I. 
Table 6. Length-frequency data of D. macrosoma trawled at Sofala Bank and Boa Paz, Mozambique (1986/1987). 
a....( an) JAN FBB MAR APR MAY JUN 1UL AUG 
86/87 86/87 86/87 86/87 86/87 86/87 86/87 86/87 
10.0 2 I 0 I I 0 
IO.S 6 I 0 2 I 0 
11.0 
ll.S o I 2 
12.0 0/ I 5 I 0 
12.5 o I I o I 4 14 I 0 
13.0 2 I 4 I 0 2/ 2 o I 4 o I 6 3 I 0 I I 0 
13.S 3 I 13 6 I 7 7 I s 5 I 13 12 I 13 3 I I 28/ 0 
14.0 22/ 44 6 I 17 VI 4 I I 28 8 I 24 o I 3 34/ 5 25/ 0 
14.S 16 I 138 12 I 57 38/ 10 2 I 64 o I 48 o I 3 36 I 4 83 I 0 
lS.O 163 I 244 21 I 145 24/ 15 6 I 147 o I IV 2 I IS 140 I 21 110 I I 
lS.S 191 I 327 361 194 39 I 57 221 422 441 257 6 I 18 194 I 16 178 I 3 
16.0 401 I 649 121 I 446 137 I 91 58 I 310 132 I 303 14 I 34 738 I 67 333 I 82 
16.S 498 I 999 250 I 934 261 I 114 170 I 534 483 I S!O 13 I 65 528 I 120 204 I 81 
17.0 420 I 1147 398 I 863 245 I 86 167 I 322 677 I 446 35 I 100 1453 I 195 414 I 241 
17.S 290 I 1201 · 507 I 985 438 I Ill 506 I 385 1830 I 512 109 I 231 sv I 220 140 I VI 
18.0 157 I 868 394 I 263 333 I 103 425 I 230 1501 I 348 133 I 143 583 I 338 IV I 591 
18.S 76 I 391 372 I 94 434 I 141 6421 212 211:1 I 356 V5 I 286 201 I 303 24/ 349 
19.0 37 I l9S 170 I 21 173 I 121 262 I 103 930 I 140 324 I 201 79 I 291 2 I 303 
l9.S 17 I 38 169 I 6 210 I 80 ISS I 89 502 I 141 386 I 229 291 112 6 I 110 
20.0 3 I 38 74 I 0 841 36 55 I 36 180 I 53 152 I 112 7 I 105 o I 87 
20.S 3 I 13 4~ I 0 33 I 12 II I 8 361 12 841 107 o I 29 o I 32 
21.0 9 I 0 9 I 0 o I 2 4 I 3 461 40 o I 18 0 I 12 
2l.S 16 I 14 o I 12 
22.0 o I 2 4 I 0 8 I 4 o I 2 
22.5 o I 2 o I 
TOTAL 2299 I 6304 2598 I 4053 2518 I 989 2487 I 2910 8469 I 3304 1602 1 1606 4575 I 1849 1707 I 2164 
CATCH 111 I 188 104 I 242 liS I 73 82 I 124 372 I 159 59 I 76 VII IV 991 126 
FISH.HR. 1170 I 1340 809 I 1263 899 I 1407 649 I 922 844 I 1049 603 I 982 973 I 1195 1011 I 1028 
Sill' ocr 
86/87 86/87 
2 I 0 II I 0 
2 I 0 II I 0 
2 I 0 II I 0 
5 I 0 13 I 0 
II/ 0 46/ 0 
9 I 0 46/ 0 
S I 0 2 I I 
2 I 0 9 I 0 
14 I 5 47 I I 
140 I II 102 I 8 
!59 I 33 us I 6 
241 I 81 373 I 41 
334 I Ill 724 I 59 
357 I • 106 807 I 56 
401 I 97 9781 47 
261 I 65 900 I 31 
V21 41 790 I II 
116 I 35 340 I s 
78 I 28 184 I . 0 
401 8 116 I I 
19 I 19 381 I 
5 I 21 II I 0 
2495 I 681 5714 I 268 
871 40 142 I 16 
921 I Ill! 1030 I 1277 
NOV 
86/87 
4 I 0 
o I 0 
20/ 2 
16 I 0 
28/ 0 
801 12 
160 I 18 
386 I 119 
404 I 149 
519 I 100 
345 I 86 
372 I 54 
881 15 
80/ 2 
13 I 0 
s I 0 
8 I 0 
21 0 
2532 I 559 
113 I 8 
952 I 337 
ooc 
86/87 
8 I 0 
26/ 71 
82 I 53 
156 I 36 
433 I 125 
907 I 125 
9V I 535 
750 I 410 
4V I 517 
290 I 570 
961 446 
341 196 
5 I 125 
o I 36 
4141 I 3243 
100 I 51 
5691 318 
00 
co 
90 
Table 7. Estimates of growth parameters and of cj)' for Decapterus macrosoma. 
Area 
Palawan, Philippines 1965/66 
Palawan, Philippines 1960 
Java Sea, Indonesia 
Manila Bay, Philippines 1957/58 
Palawan, Philippines 1957 
Palawan, Philippines 1957/58 
Palawan, Philippines 1958 
Palawan, Philippines 1958/59 
Palawan, Philippines 1960 
Palawan~ Philippines 1965 
Palawan, Philippines 1966 
Palawan, Philippines 1968 
Palawan, Philippines 1968 
Mozambique 
Ragay Gulf, Philippines 
Samar Sea, Philippines 
Manila Bay, Philippines 1958 
Mozambique 1986/87 
Loo 
(em) 
25.5 
33.0 
25.4 
31.5 
27.0 
26.8 
26.5 
27.8 
27.5 
25.0 
25.5 
33.0 
30.0 
26.0 
25.5 
23.0 
31.5 
25.2b 
acj)' = Log1oK + 2logLoo (Pauly & Munro, 1984). 
bWith C = 0.56 and WP = 0.45 
Growth ofS. undosquamis 
0.85 
0.50 
0.98 
0.65 
0.90 
0.71 
1.00 
0.83 
1.25 
1.20 
0.80 
0.65 
0.74 
0.60 
1.26 
1.25 
0.71 
0.82b 
2.742 
2.736 
2.801 
2.810 
2.817 
2.708 
2.846 
2.805 
2.976 
2.875 
2.716 
2.850 
2.823 
2.608 
2.913 
2.820 
2.848 
2.717 
Source 
Ingles & Pauly (1984) 
Ingles & Pauly (1984) 
Dwippongo et al. (1986) 
Ingles & Pauly (1984) 
Ingles & Pauly (1984) 
Ingles & Pauly (1984) 
Ingles & Pauly (1984) 
Ingles & Pauly (1984) 
Ingles & Pauly (1984) 
Ingles & Pauly (1984) 
Ingles & Pauly (1984) 
Ingles & Pauly (1984) 
Ingles & Pauly (1984) 
Sousa & Gjcj)saeter (1987a) 
Corpuz et al. (1985) 
Corpuz et al. (1985) 
Ingles & Pauly (1984) 
This study 
Table 12 presents the length composition data used here; the best growth curve for S. undosquamis 
is shown in Fig. 6. The value of q,' obtained falls within the range of values comp':lted from the growth 
parameters of other authors (Table 13). 
CONCLUSIONS 
In the present study new estimates of growth parameters of the main species of this fishery with 
explicit consideration of seasonal growth oscillations are presented. This type of analysis was 
performed for the first time for all except one species (R. kanagurta). Previous estimates ofK of the 
von Bertalanffy growth equation were lower, for most of the species, compared to the results of the 
present study. Therefore, growth parameter estimates were compared to the ones obtained in other 
areas by comparing the value of$' ( $' = log10 k + 2log10 L00). Except for S. crumenophthalmus, where 
the estimated value of$' was at the lower limit of the range of available values, all the other estimates 
of q,' fell well within the range of the estimates of other authors. 
Table 8. Length-frequency data of R. kanagurta trawled at Sofala Bank and Boa Paz, Mozambique (1986,11987). 
a...( em) JAN I'IIB MAJI. APR MAY JUN JlJL AUG SEP ocr NOV DI!C 
U/f(1 U/f(1 U/if/ 116187 U/if/ 86187 ~ 86187 86{87 86187 86187 U/if/ 
9J 0 I 4 
10.0 o I 5 
IOJ 0 I 1 3 I 0 9/ 0 
11.0 0 I 7 11 0 7 I 0 
11J o I 
' 
o I 1 o I 0 
11,0 11 0 1 I 0 o I 2 1 I 0 21 0 
lZJ 2 I 0 I I 0 o I 2 o I 1 1 I 0 11 0 
13.0 1 I 0 4 I 0 1 I 1 o I 1 l I 4 o I 1 1 I 0 
13J 2 I 0 s I 1 3 I 3 s I 4 21 
' 
l I 0 
14.0 14 I 0 4 I 7 3 I 1 o I 4 7 I 14 o I 1 1 I 1 o I 2 
14J 3 I 0 4 I 16 s I 2 s I 6 4 I 14 o I 4 6 I 1 3 I 0 1 I 0 21 0 
IS.O lSI 69 12 I 29 16 I 2 5 I 15 41 22 0 I 6 4 I 4 1 I 8 2 I 0 o I 3 
ISJ 201 19 201 26 31 I 4 4 I 32 91 43 o I 10 61 7 S I 0 1 I 0 0/ 17 
16.0 691 28 13 I 11 31 I 2 201 29 211 50 o I 7 4 I 2 1 I 0 o I 17 
16J 841 19 211 18 47 I 6 241 38 42 I 74 o I 23 o I 4 1 I 0 o I 11 
17.0 73 I 66 401 4 231 3 251 25 291 53 301 25 1 I 9 o I 10 0 I 3 o I 3 
17J 62 I 13 S5 I s 41 I 11 681 26 361 62 361 57 6 I 17 3 I 16 11 5 o I 6 
18.0 117 I 101 fi7 I 10 441 15 49 I 24 4 I 34 74 I 68 3 I 26 1 I GO o I 13 o I 1 281 3 o I 12. 
18J 113 I 98 961 28 111 I 25 160 I 19 17 I 51 461 130 6 I 41 6 I 70 1 I 21 o I 1 5 I 3 o I 0 
19.0 126 I 334 1621 22 124 I 44 101 I 18 6 I 42 102 I 71 4 I 44 1 I 177 5 I 65 o I 2 109 I 5 16 I 3 
19J 147 I 205 211 I 26 182 I 70 Ul I 39 4 I 46 92 I 144 321 76 7 I 294 4 I 145 2 I 2. 286 I 14 631 0 
20.0 89 I 145 140 I 5 103 I 53 102 I 28 s I 38 61 I 78 201 83 7 I 468 13 I 232 2 I 2 460 I 70 841 0 
20J 176 I 73 226 I 14 Ul 35 141 I 37 21 14 301 lUI 401 53 211 286 19 I 287 11 I 9 525 I 130 206 I 14 
21.0 124 I 114 163 I 11 53 I 21 120 I 17 7 I 8 121 102 211 42 241 237 441 213 131 18 306 I 83 181 I 6 
21J 135 I 47 160 I 4 381 •]0 135 I 15 241 2 2 I 69 75 I 25 4S I 92 10 I 168 231 50 801 31 941 35 
22,0 35 I 6 401 3 13 I 17 631 6 251 I 7 I 3D 35 I II 711 55 206 I 100 381 138 43 I 26 42 I 23 
22J 14 I 0 181 0 6 I 7 71 I 4 6 I 0 18 I 19 411 6 116 I 8 178 I S6 108 I 249 s I 1 7 I 14 
23.0 1 I 0 1 I 0 1 I 9 151 1 21 0 Ill 2 19 I 6 135 I 8 145 I 25 126 I 277 1 I 1 2 I 3 
23J 6 I 0 131 0 281 1 971 0 82 I 10 liS I 182 o I 1 2 I 3 
24.0 s I 0 141 0 55 I 0 441 4 51 I 77 
24J 191 0 31 I 0 10 I 3 211 54 
25.0 9 I 1 151 0 9 I 0 12 I 4 
25J 8 I 0 7 I 0 3 I 0 4 I 7 
26.0 4 I 0 1 I 0 1 I 1 
26J 1 I 0 21 0 2 I 0 
27.0 1 I 0 1 I 0 
27J 3 I 0 1 I 0 
28.0 
28J 
29.0 
29J 2 I 0 
30.0 
30J 
31.0 
31J 3 I 0 
TOTAL 1423 I 1338 1473 I 240 968 I 385 1212 I 391 261 I 381 570/ 964 4121 457 412 I 1791 882 I 1352 54650 I 1094 1856 I 360 718 I 170 
CATCH 127 I 36 102 I 27 631 301 46 63 I 158 78 I 146 361 143 180 I 13 43 I s co 
PISH.HR. 1170 I 1340 809 I 1263 899 I 1407 649 I 922 844 I 1049 603 I 982 973 I 1195 1011 I 1028 921 I 1111 1030 I 1211 952 I 337 569 I 318 
"""' 
92 
Table 9. Estimates of growth parameters (Loo and K) and of$' for Rastrelliger kanagurta. 
Area 
Palawan, Philippines 
Java Sea, Indonesia 
Ragay Gulf, Philippines 
Samar Sea, Philippines 
Mozambique 
Mozambique 1979 
Mozambique 1980 
Mozambique 1981 
Mozambique 1986/87 
28.0 
25.8 
27.5 
28.5 
26.3 
29.5 
28.5 
30.5 
31.6b 
K 
(year-1) 
1.55 
1.63 
1.30 
1.31 
0.84 
0.85 
0.83 
0.90 
0.98b 
a$' = Log10K + 2log10Loo (Pauly & Munro, 1984). 
bWith C = 0.60 and WP = 0.70. 
35 
30 
E 25 
(J 
20 
.;;:; 
-co 15 
c: 
u 
_J 10 
5 
0 
J F M A M J J 
1986 
3.085 
3.035 
2.993 
3.027 
2.764 
2.869 
2.829 
2.923 
2.991 
J 
Source 
Ingles & Pauly (1984) 
Dwippongo et al. (1986) 
Corpuz et al. (1985) 
Corpuz et al. (1985) 
Sousa & Gj(j>saeter (1987b) 
Sousa & Gislason (1985) 
Sousa & Gislason (1985) 
Sousa & Gislason (1985) 
This study 
J 
1987 
Fig. 6. Restructured length-frequency data of Saurida undosquamis at Sofala Bank, Mozambique, with superimposed 
growth curve as estimated by ELEFAN 1. 
Table 11. Estimates of growth parameters (L= and K) and of cj)' for Selar crumenophthalmus. 
Area Loo K 
(em; TL) (year-1) 
Manila Bay, Philippines 36.5 0.89 
Java Sea, Indonesia 25.9 1.25 
Marinduque, Philippines 26.5 1.25 
Marianas, South Pacific 36.7b 0.606 
~ozambique, 1986/87 32.9c 0.75c 
~· = Log1oK + 2log1oL= (Pauly & ~unro, 1984). 
bconverted from FLoo = 31.9 em through FL·l.15 == TL. 
CWith C = 0.52 and WP = 0.52. 
cjl'a Source 
3.074 Ingles & Pauly (1984) 
2.924 Dwippongo et al. (1986) 
2.943 Philbrick (1987) 
2.911 Ralston & Williams (1988) 
2.909 This study 
Table 10. Length-frequency data of S. crumenophtha/mus trawled at Sofala Bank and Boa Paz, Mozambique (1986/1987). 
Chw(<m) IAN FEB MAR APR MAY IUN JUL AUG SEP ocr 
86 86 86187 86187 87 86187 86187 86187 86187 86187 
12.0 
12.5 
13.0 
13.S 1 I 0 
14.0 I o I 0 0 
14.S 0 4 I 1 4 
15.0 0 1 I 0 I I 2 2 o I 2 
1S.S 0 I I I 1 I s 4 o I 1 0 I 1 o I 0 
16.0 0 7 I 0 0 I 5 12 3 I 4 4 I 1 0 I 4 0 I 
16.S 0 1 4 I 5 0 I 13 11 19 I 6 2 I 2 o I 2 o I 0 
17.0 I 0 7 I 4 o I 13 10 3 I 4 2 I 6 5 I 0 2 I 6 1 I 
17.S 2 s 26/ 4 o I 21 17 27/ 13 4 I 8 0 I 0 3 I s o I 
18.0 1 3 10 I 8 0 I 18 19 26/ 19 o I 19 5 I 40 3 I 29 7 I 5 
18.S I 4 18 I 6 2/ 21 32 Sl I 36 5 I 22 4 I 33 10 I 22 10 I 11 
19.0 4 6 201 4 8 I 12 18 21 I 13 2 I 28 14 I 85 29 I 81 241 26 
19.S 4 6 29 I 6 8 I 13 16 8 I 31 2 I 11 6 I 67 49 I 133 55 I 62 
20.0 2 1 13 I 4 8 I 6 8 I I 26 o I 9 13/ 47 92 I 211 79 I 88 
20.S 8 4 14 I 10 8 I 4 I 8 I 14 2 I 4 6 I 13 88 I 174 69/ 62 
21.0 24 10 8 I 11 8 I 6 3 41 I 4 0 I 7 11 I 7 37 I 106 48/ 30 
21.S 39 34 19 I 8 16 I 7 4 1 I 3 o I 1 2/ 0 27/ 29 241 3 
22.0 26 13 10 I I 8 I 0 I I I 2 o I 0 s I 0 12 I 47 17 I 10 
22.s 18 8 4 I 3 3 I I 0 1 I I o I 0 I I 0 2 I s 10 I I 
23.0 3 2 I I 4 I I 2 0 3 I 0 o I 0 o I 2 10 I 1 6 I 0 
23.S 3 1 I I 2 I I 2 0 3 I 0 o I 0 I I 0 I I I 4 I 0 
24.0 I 0 I 2 o I I 0 4 I 0 0 I I o I 0 1 I 2 3 I 0 
24.S 0 I I 0 o I I Of 0 0 I 0 1 I 0 
25.0 0 1 I 0 I I 0 
2S.S o I I 
26.0 o I 2 
26.S 0 o I 2 
TOTAL 139 97 192/ 82 75 I lSI 160 185 I 1n 21 I 120 72/ 303 366 I 858 358 I 302 
CATCH 18 8 15 I 11 5 I 11 12 9 I 14 3 I 11 7 I 27 33 I us 37 I 37 
l'lSH.HR. 1170 809 899 I 1407 649 I 922 1049 603 I 982 973 1 1195 1011 I 1028 921 I 1111 1030 I 12n 
NOV 
86187 
I I 0 
4 I 0 
6/ s 
23/ 6 
30/ 17 
27/ 7 
HI I 6 
7 I 0 
4 I 0 
2 I 0 
o I 0 
I I 0 
0 I 0 
I I 0 
122/ 41 
11 I I 
952 I 337 
DllC 
86187 
s 
7 
21 
33 
10 
s 
2 
83 I 
4 I 
569 I 
0 
0 
0 
co 
c.o 
Table 12. Length-frequency data of S. undosquamis trawled at Sofala Bank and Boa Paz, Mozambique (1986/1987). 
Class( em) JAN FEB MAR APR MAY JUN JUL AUG 
87 87 87 87 87 87 86/87 86187 
9.0 1 
10.0 0 
11.0 0 
12.0 0 
13.0 0 4 4 1 0 I 1 o I 3 
14.0 2 28 24 1 0 I 24 0 I 98 
15.0 16 41 6 83 83 20 o I 95 3 I 525 
16.0 17 48 5 105 157 92 13 I 98 24 I 427 
17.0 56 111 5 193 385 159 13 I Ill 85 I 364 
18.0 72 94 19 273 426 196 38 I 101 216 I 165 
19.0 73 44 17 215 356 !54 113 I 119 216 I 238 
20.0 132 49 15 148 295 !54 50 I 116 140 I 257 
21.0 35 11 19 70 138 79 75 I 84 51 I 126 
22.0 17 30 21 57 83 73 50 I 68 36 I 101 
23.0 25 22 19 49 59 38 13 I 53 29 I 44 
24.0 8 7 12 36 43 35 38 I 42 20 I 69 
25.0 0 10 20 49 58 54 38 I 38 18 I 25 
26.0 0 7 11 11 23 34 0 I 19 10 I 18 
27.0 4 3 5 6 14 29 0 I 23 7 I 38 
28.0 4 2 3 4 3 6 o I 3 9 I 0 
29.0 2 2 1 4 14 o I 9 5 I 3 
30.0 2 4 4 5 2 0 I 9 10 I 9 
31.0 1 I I 4 0 I 3 6 I 0 
32.0 1 0 I 3 10 I 0 
33.0 I 0 I 3 
34.0 I o I I 
35.0 1 o I 1 
TOTAL 457 481 188 1338 2163 1148 440 I 1024 898 I 2511 
CATCH 38 37 26 76 134 77 32 I 89 60 I 152 
FISH. HR. 1340 1263 1407 922 1049 982 973 I 1195 1011 I 1028 
SEP OCT 
86187 86187 
o I 1 o I 4 
o I 1 o I 5 
o I 97 1 I 61 
12 I 234 7 I 95 
29 I 205 38 I 111 
85 I 152 27 I 107 
203 I 107 93 I 152 
134 I 101 114 I 122 
134 I 57 112 I 59 
51 I 51 49 I 46 
26 I 21 40 I 27 
40 I 24 36 I 17 
29 I 14 36 I 24 
24 I 12 23 I 19 
12 I 7 16 I 13 
12 I 4 20 I 7 
1 I 0 13 I 4 
11 I 0 8 I 64 
5 I 0 2 I l 
3 I 2 I I 0 
1 I 0 2 I 0 
o I 0 I I 0 
1 I 0 
813 I 1092 640 I 878 
52 I 74 47 I 71 
921 I 1111 1030 I 1277 
NOV 
86/87 
7 I 0 
25 I 0 
69 I 0 
92 I 43 
129 I 88 
116 I 207 
121 I 86 
87 I 35 
39 I 17 
38 I 14 
22 I 8 
9 I 29 
13 I 9 
7 I 13 
lll 3 
2 I 2 
2 I 1 
I I 3 
0 I 0 
1 I 0 
l I 0 
793 I 557 
43 I 11 
952 I 337 
co 
~ 
DEC 
86 
31 
78 
187 
250 
187 
125 
62 
94 
31 
31 
31 
1107 
32 
569 
95 
Table 13. Estimates of growth parameters (Leo and K) and of «jl' of Saurida wulosquamis. 
Area Loo K «jl'a Source 
(em) (yearl) 
Visayan Sea, Philippines 30.5 0.80 2.872 Ingles & Pauly (1984) 
Java Sea, Indonesia 33.5 0.95 3.028 Dwiponggo et al. (1986) 
Southern Gulf of Thailand 40.6 0.60 2.995 Boonwanich (1991) 
Ragay Gulf, Philippines 43.1 0.75 3.143 Corpuz et al. (1985) 
Samar Sea, Philippines 41.0 0.65 3.038 Corpuz et al. (1985) 
Mozambique 1986/87 36.8b) 0.65 2.945 This study 
acj»' = Log1oK + 21og1oLoo (Pauly & Munro, 1984). 
bWith C = 0.62 and WP = 0.71. 
An important aspect of the present analysis is the relatively high quality of the length-frequency data 
used. It is recommended that the present system for collecting catch, effort, species composition and 
length composition data from the catch landed at Maputo harbor be continued in the future. 
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